Vitamin C derivative ascorbyl palmitate promotes ultraviolet-B-induced lipid peroxidation and cytotoxicity in keratinocytes.
Among the preventative and protective strategies against the harmful effects of ultraviolet radiation to the skin is the application of antioxidants. Ascorbic acid has been shown to protect against sunburn, delay the onset of skin tumors, and reduce ultraviolet-B-radiation-induced skin wrinkling. In this work, we sought to determine the antioxidative properties of a lipid-soluble derivative of ascorbic acid, ascorbic acid-6-palmitate. We found that ascorbic acid-6-palmitate reduced cellular levels of reactive oxygen species following ultraviolet B irradiation. Treatment of keratinocytes with ascorbic acid-6-palmitate inhibited ultraviolet-B-mediated activation of epidermal growth factor receptor, extracellular regulated kinases 1 and 2, and p38 kinase because of its ability to prevent reduced glutathione depletion and scavenge hydrogen peroxide. Ascorbic acid-6-palmitate strongly promoted ultraviolet-B-induced lipid peroxidation, c-Jun N-terminal kinase activation, and cytotoxicity, however. End products of lipid peroxidation, such as 4-hydroxy-2-nonenal, have been reported to mediate stress-activated protein kinase activation and cell toxicity in epithelial cells. The lipid component of ascorbic acid-6-palmitate probably contributes to the generation of oxidized lipid metabolites that are toxic to epidermal cells. Our data suggest that, despite its antioxidant properties, ascorbic acid-6-palmitate may intensify skin damage following physiologic doses of ultraviolet radiation.